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CHAIRMAN'’S OVERVIEW

The Ocean Energy Safety Advisory Committee was established by the Department of the Interior
in the aftermath of the Deepwater Horizon accident in the Gulf of Mexico. The need for a
cooperative approach among government, industry, academia, and public interest groups to
enhance the safety of ocean energy development was clearly indicated by that incident. The
Committee was chartered as a Federal advisory committee on February 8, 2011, and consisted of
15 members — four from industry, six from government, two from academia, two from non-
governmental organizations, and one chairman. The mission of the Committee was to provide
recommendations on matters relating to offshore energy safety, including drilling and workplace
safety, collaborative research and development, well intervention and containment, and oil spill
response. A central objective was to provide guidance to the government on the establishment of
an Ocean Energy Safety Institute.

At the initial meeting on April 18, 2011, the Committee began hearing from invited participants
and the public about knowledge gained from the Deepwater Horizon tragedy and established
four subcommittees. They were 1) Spill Prevention, 2) Spill Containment (Source Containment),
3) Spill Response, and 4) Safety Management Systems. Each subcommittee had representatives
from across the Committee and prepared information for consideration by the Committee as a
whole at subsequent meetings.

Subsequent public meetings were held in Washington, D.C.; New Orleans, Louisiana; Houston,
Texas; and Anchorage, Alaska. At each meeting, a report was given by each subcommittee,
various topics were presented by invited participants, and input was received from the public.
Beginning on April 26, 2012, the first of three formal sets of recommendations was reviewed and
approved by the full Committee. These recommendations were subsequently submitted to the
Secretary of the Interior through the Director of the Bureau of Safety and Environmental
Enforcement (BSEE) on May 17, 2012. Additional recommendations were submitted on
October 15, 2012, and January 25, 2013. The Director responded to each set of
recommendations with a written summary of the intended approach to address the
recommendations.

In August 2012, two additional subcommittees were established. One subcommittee was asked
to formulate a recommendation on the approach to establishing the Ocean Energy Safety
Institute. In response to a request by the Secretary and the Director, the other new subcommittee
was tasked to develop recommendations on offshore energy development in the Arctic. These
two subcommittees presented their findings at the January 2013 meeting and associated
recommendations were approved by the Committee and transmitted to the Secretary and the
Director on January 25, 2013. The final set of recommendations submitted in January 2013
completed the work of the Committee. This summary report was then compiled to document the
Committee’s work and provide a record of information submitted to the Committee, including
public input.

This report starts with a brief history of the Ocean Energy Safety Advisory Committee, including
its objectives, a summary of its activities, and a list of its recommendations. The next section of



the report provides information on the Committee’s six subcommittees, including a summary of
each subcommittee’s activities, recommendations, and any white papers and other materials that
provide explanations and context for the recommendations. The appendices include additional
committee documents, including its charter, meeting minutes, the letters from the Committee
Chairman transmitting recommendations to the Secretary and BSEE Director, BSEE’s responses
to committee recommendations, and other materials prepared by or submitted to the Committee.
Additional information can be found on BSEE’s website (http://www.bsee.gov/About-
BSEE/Public-Engagement/OESC/Index), including the meeting minutes that include transcripts
of the input received directly from members of the public.

Taken together, these recommendations provide achievable enhancements to the safety of
offshore energy development in all the areas addressed by the Committee. If these
recommendations are implemented, a stronger foundation can be achieved for the effective and
environmentally responsible development of our offshore energy resources through cooperation
between government, the energy industry, the public, national laboratories and American
universities.


http://www.bsee.gov/About

COMMITTEE OBJECTIVES

The Ocean Energy Safety Advisory Committee (OESC) was chartered on February 8, 2011, to
advise the Secretary of the Interior, through the Director of the Bureau of Safety and
Environmental Enforcement (BSEE), on a variety of issues related to offshore energy safety.
The OESC'’s charter called for it to “provide recommendations ... on matters and actions relating
to offshore energy safety, including, but not limited to drilling and workplace safety, well
intervention and containment, and oil spill response.”

The OESC drew together U.S. government agencies, the offshore energy industry, national
laboratories, non-governmental organizations, and the academic community to provide
recommendations on new safety regulations, cutting-edge research and development (R&D), and
training in the areas of offshore drilling safety and oil spill prevention, containment and
response.

Some of the objectives of the OESC include:

e Providing a venue for representatives from industry, government, non-governmental
organizations, national laboratories, and the academic community to exchange
information and ideas, share best practices, and make recommendations on issues related
to offshore energy safety;

e ldentifying gaps in existing regulations, standards, practice, technical capabilities and
R&D initiatives related to offshore energy safety, including drilling and workplace
safety, and oil spill prevention, containment and response;

e ldentifying, prioritizing and recommending new regulations, procedures, R&D projects
and partnerships in the areas of drilling and workplace safety, and oil spill prevention,
containment, and response;

e Providing advice on how best to stand up the proposed Ocean Energy Safety Institute,
and on what role the OESC should play in the Institute going forward.

The Committee’s charters are available as reference documents in the appendices to this report.






OCEAN ENERGY SAFETY ADVISORY COMMITTEE MEMBERSHIP

Section 12 of the OESC Charter states:

Committee membership will consist of approximately 15 members representing the interests of the
Federal Government, the offshore energy industry, the academic community, and non-governmental
organizations. To ensure fair and balanced representation on the Committee, the

Secretary shall appoint members based on the following criteria:

e up to six members representing the Federal Government, including one member
representing the Bureau of Ocean Energy Management (BOEM); one member representing
the United States Geological Survey (USGS); one member representing the Department of
Energy (DOE); one member representing the National Oceanic and Atmospheric
Administration (NOAA); one member representing the United States Coast Guard (USCG);
and one member representing the Environmental Protection Agency (EPA);

e up to four members representing the offshore energy industry;

e up to four members representing the academic community and non-governmental
organizations; and

e one chairperson appointed by the Secretary with expertise in a field related to offshore
energy safety.

Members will be appointed by the Secretary, with input and recommendations from the above
referenced federal agencies, the offshore energy industry, the academic community and other
stakeholders.

On March 11, 2011, Secretary Kenneth L. Salazar appointed the original members to the Committee
to serve two-year terms. In April 2013, Secretary Sally Jewell reappointed the members for an
additional term to complete final recommendations/summary report.
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OESC Summary of Actions
Committee Meeting Dates and Places

Meeting Summary: The OESC met to address the scope and role of the Committee and begin
framing the Committee’s action plan for the next 12 to 24 months.

Date: April 18, 2011

Place: Washington, D.C.

Meeting Summary: The OESC met to address progress on outreach efforts, subcommittees'
assignments, and Federal initiatives relevant to the work of the Committee.

Date: July 13-14, 2011

Place: New Orleans, Louisiana

Meeting Summary: The OESC met to address progress on OESC outreach to the academic
community and the states. The OESC's subcommittees reported on their progress to date on their
interim recommendations on spill prevention, spill containment, spill response and safety
management systems for the OESC’s consideration and action. In addition, the following topics
were discussed: BSEE’s incident data analysis; development and implementation of safety and
environmental management systems from the perspective of major and independent operators; a
summary of the findings of the Deepwater Horizon Joint Investigation Team; draft American
Petroleum Institute (API) standards Deepwater Well Design and Construction (API Recommended
Practice 96) and Well Construction Interface Document Guidelines (API Bulletin 97); and BSEE’s
proposed rule on revisions to safety and environmental management systems.

Date: November 7-8, 2011

Place: Washington, D.C.

Meeting Summary: The OESC met to address the OESC Subcommittees’ activities to date on
spill prevention, spill containment, spill response and safety management systems. Interim
recommendations were presented to the OESC from its four subcommittees for consideration and
action.

Date: April 26, 2012

Place: Houston, Texas

Meeting Summary: The OESC met to address the OESC Subcommittees’ activities to date on:
spill prevention, spill containment, spill response and safety management systems. Presentations
were received on safety culture and a proposed Ocean Energy Safety Institute. Interim
recommendations were presented to the OESC from its four subcommittees for consideration and
action.

Date: August 29-30, 2012

Place: Anchorage, Alaska

Meeting Summary: The OESC met to address the OESC Subcommittees' activities to date on spill
prevention, spill containment, spill response, safety management systems, the Arctic, and a
proposed ocean energy safety institute. Interim recommendations were presented to the OESC from
its six subcommittees for consideration and action.

Date: January 9-10, 2013

Place: Washington, D.C.

11






Ocean Energy Safety Advisory Committee (OESC)
Committee Recommendations

Since inception, the OESC submitted 56 recommendations to the Secretary of the Interior,
through the Bureau of Safety and Environmental Enforcement (BSEE) Director, for
consideration and appropriate action. The letters transmitting the recommendations and their
reference documents and the enclosures cited below can be found in the appendices of this

April 2011

1. DOI/BSEE should establish a subcommittee to address oil spill prevention. This

subcommittee would focus on issues related to preventing blowouts and oil spills. The
focus would primarily be on drilling safety technologies and practices, rather than on
worker safety. The membership should be comprised of OESC members with expertise
or interest in this area.

DOI/BSEE should establish a subcommittee to address oil spill containment. This
subcommittee would focus on issues related to containing a well after a blowout has
occurred. The membership should be comprised of OESC members with expertise or
interest in this area.

DOI/BSEE should establish a subcommittee to address oil spill response. This
subcommittee would focus on issues related to oil spill clean-up and response. The
membership should be comprised of OESC members with expertise or interest in this
area.

DOI/BSEE should establish a subcommittee to address safety management systems.
This subcommittee would examine the human/management factors that contribute to the
risk of an uncontrolled blowout and oil spill. The OESC would re-evaluate whether to
merge the Subcommittee with the Oil Spill Prevention Subcommittee in the future. The
membership should be comprised of OESC members with expertise or interest in this
area(s).

April 2012 (Transmitted May 17, 2012)

5. Safety Management System Enhancement: DOI/BSEE should redirect further work

on Safety and Environment Management Systems (SEMS) 1l as proposed and
concentrate its effort on addressing four critical issues with the current SEMS
regulations; jurisdiction, responsible party, performance-based approach and process
safety management. If these four issues are not addressed, it could have a negative impact
on overall safety of offshore personnel and OCS environment. We further recommend
that BSEE find means to implement those elements of SEMS 11 that are consistent with
the concerns expressed by this Committee in Vector #2, Topic #1 document, dated

April 10, 2012. See Reference Document #1 of the transmittal letter for details on
recommendation.
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6. Safety Culture: DOI/BSEE should establish an Offshore Leadership Safety Council
(OLSC) that includes: key executives of regulatory bodies involved in offshore drilling
and operations; key executives from industry, operators and contractors; as well as key
representatives from stakeholder organizations. The role of the OLSC is to focus on:

o Developing, communicating and fostering a safety culture for the industry which
provides a common value and common set of objectives, which will evolve
regularly.

o Formulating a safety culture recognition program that motivates organizations to
develop and foster their safety culture. Focusing on leadership behaviors and
leadership communication of the safety values of their organization.

o0 Encouraging and incentivizing engineering schools to include elements of safety
engineering programs. Focusing not only on process safety, or systems safety, but
also on safety awareness and engraving safety mentality early in the engineering
education process.

0 Encouraging industry to develop a structure for conducting independent,
consistently detailed accident and near accident investigations and reporting them
to the industry and regulators.

The OLSC is meant to be the forum at which the leaders of all stakeholders and
regulators come together on a regular basis, quarterly, or yearly to check the pulse of the
safety in the industry and to provide direction and leadership. See Reference Document
#2 of the transmittal letter for details on recommendation.

7. Leadership and Communication Training: BSEE/DOI shall work with industry along
with the support and guidance of the OLSC to develop leadership and communications
safety training requirements that will ensure that the safety values and objectives that are
agreed at the OLSC are communicated, discussed and cascaded to the industry workforce
through the leadership of the industry starting from the Secretary of the DOI, the Director
of BSEE, the top executives of the operating companies, the top executives of
contractors, and all the way to the members of the facility operating staff. The message
should be carried and disseminated through all levels of the organization from managers
by managers and supervisors to the workforce. The focus of the OLSC should be on
developing the requirements and ensuring a proper environment exists within industry to
foster the development of the right safety culture.

The OLSC is encouraged to work closely with the Center for Offshore Safety which can
support managers and supervisors with the required training for them to be able to
properly communicate the changes in values and behaviors necessary to achieve a strong
safety culture. See Reference Document #2 for details on recommendation.

8. Workshop on Organizational and Systems Readiness for Containment Response:
DOI/BSEE, in consultation with other federal agencies, should immediately commission
the development of a workshop to debrief government, industry, and academic resources
involved in the Deepwater Horizon (DWH) source control efforts to discuss lesson
learned and chart a path forward in responding to future oil spills.

14



9.

Assessment and Development of Research Priorities for Containment of an Non-
Capable Blowout': DOI/BSEE would immediately begin synthesis of DWH reports on
organizational and system readiness pertaining to source control.

Non-capable blowout used throughout this document refers to a blowout that cannot be
successfully capped.

August 2012 (Transmitted October 15, 2012)

10.

11.

12.

13.

14.

Workshop on Organizational and Systems Readiness for Containment Response:
DOI/BSEE, in consultation with other federal agencies, should immediately commission
the development of a workshop to debrief government, industry, and academic resources
involved in the Deepwater Horizon source control efforts to discuss lessons learned and
chart a path forward in responding to future oil spills. Note: This recommendation was
originally presented to DOI/BSEE in a letter dated May 17, 2012. The enclosed white
paper is intended to amplify and clarify this recommendation by providing additional
details on motivation and background, issues to be addressed at the workshop, integration
with other activities, and bibliography of relevant reports. Reference material can be
found in Enclosures 1-2 of the transmittal letter. (Spill Containment)

DOI should recommend that Department of Energy (DOE) collaborate with private
industry to develop improved early kick detection systems which would increase the
probability of responding to a well kick with minimal volume influx. Reference
material can be found in Enclosures 3-4 of the transmittal letter. (Spill Prevention)

BSEE should facilitate a joint industry project (JIP) to develop technologies to
enable continuous monitoring of well-bore integrity throughout the full depth extent
of a well using real-time telemetry of temperature, pressure, acoustic, and other
signals. Reference material can be found in Enclosures 3-4 of the transmittal letter.
(Spill Prevention)

DOI/BSEE should facilitate a JIP with industry participants and academia to
develop enhanced shearing technologies to completely cut drill pipe, tool joints, and
casing strings, and to assure that the blind shear rams installed in the blowout
preventer (BOP) stack are capable of shearing the pipe and/or sealing the wellbore
under maximum anticipated pressures. The JIP should also consider unconventional
severance and/or shut-in technologies. Reference material can be found in Enclosures 3-
4 of the transmittal letter. (Spill Prevention)

BSEE should initiate a discussion with BOP manufacturers, operators, and drilling
contractors to define the current state and future needs for technology in BOP
instrumentation, monitoring, and data recording. BSEE should facilitate a JIP to fill
any identified gaps. Reference material can be found in Enclosures 3-4 of the transmittal
letter. (Spill Prevention)

15



15.

16.

17.

18.

19.

20.

DOI should recommend that DOE sponsor research on the viability of acoustic
activation of BOPs and other submerged well-control equipment in the deepwater
(DW) Gulf of Mexico (GOM). Further, the research should include the feasibility and
viability of integrating the use of acoustics with independent/secondary BOP stacks
(short stacks) similar to the capping stack. This could serve as a totally redundant and
robust backup/emergency BOP stack. Reference material can be found in Enclosures 3-4
of the transmittal letter. (Spill Prevention)

Work is being carried out through the American Petroleum Institute Standards process to
standardize remotely operated vehicles (ROV) connection ports for all subsea BOP stacks
in the U.S. Outer Continental Shelf (OCS) and develop ROV pump capabilities to
achieve closing time and volume requirements for all critical functions that meet or
exceed current standards. BSEE should monitor these activities, and incorporate these
standards into regulations as appropriate. Reference material can be found in
Enclosures 3-4 of the transmittal letter. (Spill Prevention)

That DOI support continued and dedicated research and development (R&D)
funding from the Oil Spill Liability Trust Fund as a Department priority to support
oil spill response research, including the National Oil Spill Response Research and
Renewable Energy Test Facility (Ohmsett). DOI should maintain the Ohmsett facility
under direction of BSEE’s Oil Spill Response Division. Additionally, BSEE should work
with the Department to secure long-term research funding, develop a R&D strategic plan
to address various OCS operating conditions including those encountered in deepwater
and in the Arctic, and upgrade the Ohmsett facility to support testing of new and
improved oil spill response technologies. Reference material can be found in Enclosures
5-9 of the transmittal letter. (Spill Response)

That DOI support the Interagency Coordinating Committee on Oil Pollution
Research (ICCOPR) as the Federal coordinating body for oil spill research. BSEE
should keep ICCOPR apprised of oil spill response R&D as intended under Oil Pollution
Act of 1990 (OPA 90) as the primary means to leverage the efforts of other Federal
agencies engaged in similar research affecting offshore oil spill response. BSEE should
also coordinate with ICCOPR to facilitate and better incorporate the knowledge from
state and local agencies, academia, and industry into oil spill response R&D projects.
Reference material can be found in Enclosures 5-9 of the transmittal letter. (Spill
Response)

The United States Geological Survey (USGS) is not a member of ICCOPR, but has
research programs and interests relevant to the activities of this committee. It is
recommended that USGS attend ICCOPR meetings and if supported by DOI apply
to the committee for ad hoc or permanent membership. Reference material can be
found in Enclosures 5-9 of the transmittal letter. (Spill Response)

BSEE should continue to work with its interagency partners to develop a process to
evaluate selected oil spill response equipment and tactics under realistic conditions
and utilize this information to inform planning tools and requirements, and
regulatory changes. Complementing this effort would include completing the BSEE/

16



21.

22,

23.

24,

25.

26.

U.S. Coast Guard (USCG) co-funded study on improving the planning standards for
mechanical recovery equipment (i.e., the effective daily recovery capacity, or EDRC),
and publishing new regulations that implement improved standards by BSEE and USCG.
These improved standards would: 1) provide a more realistic measure of a skimming
system’s potential to recover oil, and 2) improve the effectiveness of removal equipment
by providing credit for innovations that result in greater oil recovery in planned offshore
spill conditions. Reference material can be found in Enclosures 5-9 of the transmittal
letter. (Spill Response)

DOl should explore the use of periodically reviewed performance-based standards
to spur innovation in oil spill response technology and ensure utilization of best
available technology. BSEE should consult with industry and interagency stakeholders
during development of such standards. Reference material can be found in Enclosures 5-
9 of the transmittal letter. (Spill Response)

BSEE, within its responsibility, should continue to play a strong role in conducting
and/or supporting oil spill response research and technology development, both
nationally and internationally. This pertains to all aspects of oil spill planning,
preparedness and response related to offshore exploration, production, and development,
and includes technology R&D related to mechanical recovery equipment and systems, in-
situ burning, dispersants, cold weather and ice response, remote sensing technologies, etc.
Reference material can be found in Enclosures 5-9 of the transmittal letter. (Spill
Response)

In compliance with statutory and permitting requirements, BSEE should work with
federal partners and relevant authorities to encourage and facilitate controlled
experimental releases of oil that benefit offshore spill response R&D and equipment
testing. This would include coordination with regional response teams (RRTS) in the
proposed areas of release. BSEE should also consider the possibility of international
cooperation in this area, as the U.S. has participated and been invited to participate in
controlled experimental releases in other countries such as Norway. Reference material
can be found in Enclosures 5-9 of the transmittal letter. (Spill Response)

BSEE should evaluate the need for Arctic oil spill equipment deployment exercise(s)
prior to beginning drilling operations. Reference material can be found in
Enclosures 5-9 of the transmittal letter. (Spill Response)

That DOI continue its participation with groups listed in Enclosure 8. For groups in
which BSEE is currently the lead for DOI, BSEE’s Oil Spill Program should be the focal
point for this participation. Reference material can be found in Enclosures 5-9 of the
transmittal letter. (Spill Response)

Because of their trustee role the U.S. Fish and Wildlife Service (USFWS) usually
represents DOI at the RRT. USFWS should ensure that the views and mandates of
BSEE and the other DOI Bureaus are represented adequately during all RRT
discussions. This is especially important in areas such as cascading of response
equipment, offshore logistics, use of subsurface dispersants, containment and protection

17



27.

28.

29.

strategies, as other DOI Bureaus such as BSEE, Bureau of Ocean Energy Management,
National Park Service, USGS and Bureau of Indian Affairs manage federal land,
determine lease sites, approve oil spill response plans and bring significant experience
and expertise to spill response. Reference material can be found in Enclosures 5-9 of the
transmittal letter. (Spill Response)

That DOI and its Bureaus continue to monitor activities of the international
organizations in which they are currently engaged (Enclosure 8), especially in the
Arctic to ensure that BSEE’s regulations and policy related to planning,
preparedness and response can adapt to new information that will be obtained as
Arctic oil exploration increases around the world. BSEE Oil Spill Response Division
should be the focal point for this participation. Reference material can be found in
Enclosures 5-9 of the transmittal letter. (Spill Response)

That DOI determine the best way to pass information between Bureaus on spill
response planning and preparedness. The DOI Emergency Operations Center and
Emergency Management Council fill critical roles in preparing for and responding to
spills at a high level, but do not provide the detailed, ongoing information exchange
between Bureaus that is necessary to take maximum advantage of DOI expertise and
activities in spill response planning and preparedness. Two possible means for
implementing this increased communication are:

o DOl identify an “oil spill group” consisting of one person per Bureau or Office
who would serve as the single point of contact to represent that agency. These
representatives would be responsible for receiving and passing information
related to spill response expertise and activities either through an identified DOI
representative (e.g., from BSEE’s Oil Spill Response Program) or as part of
regular meetings (e.g., a subcommittee to the Emergency Management Council,
using face-to-face or electronic meetings). This person would not have to be the
subject matter expert for all activities related to oil spills, but would be
responsible for bringing the appropriate assets of their Bureau to oil spill
planning, preparedness, response and restoration.

0 Develop a virtual “oil spill forum” that would include individuals throughout DOI
with an interest and responsibility in spill response. Through such an interactive
on-line forum, members could post information and exchange ideas related to
spill-related expertise and activities.

Reference material can be found in Enclosures 5-9 of the transmittal letter. (Spill
Response)

DOI/BSEE should put greater emphasis on measuring the health of the safety
culture by requiring the reporting of safety performance indicators.

o0 BSEE should work with other regulators, industry, academia, and

nongovernmental organizations to define appropriate safety performance
indicators.

18



30.

31.

32.

33.

o0 Center for Offshore Safety (COS) has an ongoing effort to identify safety
performance indicators, initially for the DW GOM. BSEE should look into this
work.

0 BSEE should also review similar international initiatives (e.g. from International
Association of Oil and Gas Producers, International Regulators Forum, Petroleum
Safety Authority, etc.)

0 BSEE should consider using the COS to analyze and maintain the data.

o0 If BSEE elects to receive the safety performance indicator information, it could be
used to direct BSEE-initiated inspections and audits, but should neither be made
public in its raw form, nor used to punish individuals or organizations.

0 BSEE should develop a system to make this information public in a neutral
format (i.e. non company specific)

Reference material can be found in Enclosures 10-12 of the transmittal letter. (Safety
Management Systems)

BSEE should develop and implement a submittal and approval process for
leaseholder Safety and Environmental Management Systems (SEMS) programs. In
addressing this recommendation BSEE should (a) implement this requirement over a
period of time to obtain the necessary resources, and (b) consider the dynamic nature of a
leaseholder SEMS program, and recognizing that this program changes, develop an
adequate approval process for program amendments. Reference material can be found in
Enclosures 10-12 of the transmittal letter. (Safety Management Systems)

BSEE should review inspection/audit practices carried out by other countries and
other industries, as well as the team based approach in BSEE's Focus Facility
Reviews and the California State Lands Commission facility evaluations and revise
their approach to audit and inspection. In developing this revised approach, BSEE
should consider the recommendations of the National Research Council report
“Evaluating the Effectiveness of Offshore Safety and Environmental Management
Systems.” Reference material can be found in Enclosures 10-12 of the transmittal letter.
(Safety Management Systems)

The proposed SEMS 11 rule requires the use of independent third party SEMS
auditors. BSEE should revise this requirement and allow leaseholders to (a) perform
qualified, independent internal auditing and/or (b) use a third party auditor.
Reference material can be found in Enclosures 10-12 of the transmittal letter. (Safety
Management Systems)

BSEE should utilize the OESC and any successor federal advisory committee as a
resource for input and early stakeholder feedback on important BSEE issues and
initiatives. This includes regulatory development, use of industry standards, policies and
procedures, and research-related decisions. BSEE should ask OESC to provide
recommendations on specific issues of concern to the Bureau. Reference material can be
found in Enclosures 10-12 of the transmittal letter. (Safety Management Systems)
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34. BSEE regulations as written do not address all the unique Arctic operating conditions. To
ensure common standards for Arctic OCS exploration and production, the
Committee recommends that DOI develop Arctic specific regulations and/or
incorporate standards for prevention, safety, containment and response
preparedness in the Arctic OCS.

35. DOI/BSEE should establish a subcommittee to address the Arctic. This
subcommittee will evaluate the efforts of the four original subcommittees to develop a
formal set of recommendations on the Arctic.

36. DOI/BSEE should establish a subcommittee to address a proposed Ocean Energy
Safety Institute (OESI). This subcommittee will evaluate the efforts of the original four
subcommittees and develop a consolidated recommendation on establishing the OESI to
be considered by the Committee at its next meeting.

January 2013 (Transmitted January 25, 2013)

37. The OESC recommends that a BSEE facilitated Joint Industry Project (JIP) be
formed to address the improvements needed in automated well safety systems. The
JIP would:

Establish the ultimate goal of automated well safety systems

Establish a technology roadmap with a step-wise approach to the goal
Determine the gaps between existing projects and the need for additional work
Determine technology that should be adopted from other industries
Recommend appropriate parties for newly identified projects

Recommend an oversight and alignment mechanism to monitor and assure
Progress

O O0OO0O0OO0OO0

Participants in the JIP should include expertise from the following organizations:

o0 Government agencies such as BSEE, U.S. Coast Guard (USCG), U.S. Geological
Survey (USGS), Department of Energy (DOE), and National Oceanic and
Atmospheric Administration (NOAA)

o0 Industry companies from operators, equipment manufacturers, service companies
and drilling contractors

0 Academia

o National laboratories

Funding for the JIP would be derived from either Federal appropriations or revenue from
Federal royalties, rents, and bonuses on Federal offshore oil and gas leases issued under
the Outer Continental Shelf (OCS) Lands Act. In addition industry would provide “in-
kind” and monetary contributions. Monitoring/oversight of the JIP could be performed by
the Offshore Energy Safety Institute (OESI) as recommended by the OESC. Reference
material can be found in Enclosures 1-2 of the transmittal letter. (Spill Prevention)
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38. BSEE should establish a process for implementing the Best Available and Safest
Technology (BAST) provisions of the OCS Lands Act, through a partnership with
the proposed OESI. Specifically:

BSEE, with input from OESI, would identify and prioritize the technologies, equipment
and/or processes to consider based on OESI’s work to identify safety critical technology
and regulatory gaps, and the results of investigations into offshore incidents.

For the chosen technologies, equipment and processes, industry standards organizations
would develop testing protocols for establishing performance levels, failure points, and
reliability. The criteria should be based on the operating environment in which the
technology would be used.

OESI would facilitate forums that convene the relevant expertise to provide input to
BSEE on BAST-related topics, including the suitability of test protocols, establishing
performance standards based on test results, and analyses of the costs and benefits of
applying relevant standards across the OCS.

These forums would recur on a regular basis to support the goal of an evergreen process.
These forums could also be used to provide peer review to technology projects being
carried out by other entities (e.g., oil and gas companies; manufacturers; research
consortia), by reviewing testing and assurance data and advising on whether the
technology is ready to be tested/used on the OCS.

Based on input from OESI and the expert forums, BSEE would decide whether to accept
the testing protocols and evaluation criteria.

The critical technologies and equipment would be tested using BSEE-accepted protocols.
Based on these tests, analyses of economic feasibility and input from the expert forums,
OESI would recommend performance standards.

The OESI recommendations would also address, based on the economic feasibility
analyses, whether the standard would apply prospectively only or would also apply to
existing facilities.

BSEE would then adopt performance standards for BAST based on its consideration of
these OESI recommendations. Operators would be required to meet BSEE-adopted
performance standards.

If an OESI is not established or charged with implementing the BAST process, BSEE
should develop other options for obtaining third party expertise to manage the BAST
process. Reference material can be found in Enclosures 1-2 of the transmittal letter.
(Spill Prevention)
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39. BSEE should revise its regulations at 30 CFR 250.107(c).

40.

41.

The revision would remove the language stating that complying with BSEE regulations
constitutes compliance with the BAST requirement.

The revised regulation would specify that technologies and equipment that are evaluated
through the BAST process recommended above, as adopted or adapted by BSEE, would
be considered BAST.

BSEE should incorporate performance standards identified through this BAST process
into its regulations, as appropriate. Priority should be given to those items identified in
the initial BAST gap analysis that are not covered by regulation.

BSEE should maintain its existing regulations through which new technologies,
processes and equipment can be approved, including approval of alternate procedures and
equipment (30 CFR 250.141); approval of departures from the regulations (30 CFR
250.142); and incorporation of standards by reference (30 CFR 250.198).

BSEE maintains its authority to require or authorize technologies, equipment and/or
processes through its existing rule-making process. Reference material can be found in
Enclosures 1-2 of the transmittal letter. (Spill Prevention)

The DOI working with the USCG and other appropriate agencies should request
and work with industry to amend the current version of American Petroleum
Institute (AP1) Recommended Practice (RP) 75 to incorporate all operations and
activities that take place on an operator’s facility in addition to the ones only
covered by BSEE’s jurisdiction.

BSEE, USCG, Department of Transportation (DOT) and others could then request that
responsible parties have a Safety Management System which is consistent with API
RP 75. Each agency could then decide how it will assure the adequacy of the Safety
Management Systems in so far as it pertains to the agency’s individual responsibilities.
Memoranda of Understanding (MOUSs) between the agencies should address issues of
review, inspection, and/or audit of various aspects of the Safety Management Systems.
Reference material can be found in Enclosure 3 of the transmittal letter. (Safety
Management Systems)

BSEE should amend the Safety and Environmental Management System (SEMS)
regulations such that “major contractors”, in addition to the Operator?, are
responsible for having a SEMS program that holistically covers operations and
activities that take place on the OCS. Bridging documents should also be required
between Operators' and “major contractors” in order to adequately detail the
linkage of the SEMS programs and specific roles and responsibilities. The term
“major contractor” means drilling contractors and production facility owners or
facility operators when not considered to be the Operator’. Reference material can be
found in Enclosure 3 of the transmittal letter. (Safety Management Systems)
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42.

43.

44,

45.

46.

30 CFR 250.105 Definitions:
Operator' means the person the lessee(s) designates as having control or management
of operations on the leased area or portion thereof. An operator may be a lessee, the
BSEE-approved or BOEM-approved designated agent of the lessee(s), or the holder of
operating rights under the BOEM-approved operating rights assignment.

BSEE should work with industry to develop an assessment methodology and/or
audit protocol that tests the process safety focus of a SEMS program. This would
include evaluating the appropriate performance measures and controls as part of a
comprehensive improvement process to SEMS. This assessment methodology could
be developed in conjunction with the Center for Offshore Safety and should be
supported by appropriate leading indicators that should be regularly reported.
Reference material can be found in Enclosure 3 of the transmittal letter. (Safety
Management Systems)

BSEE should amend the SEMS regulation so that it can be applied in a risk-based
fit-for-purpose manner that differentiates between facilities. SEMS should be
performance-based and specific to the needs of the operation. For example the
regulation should not impose the same requirements on a free standing caisson with
minimal production and equipment, and a platform that has a high production rate,
complex processing systems and living quarters. Reference material can be found in
Enclosure 3 of the transmittal letter. (Safety Management Systems)

The OESC reaffirms its recommendation for a workshop on organizational and
system readiness for source control. If a workshop as previously recommended by
OESC is not or cannot be held, the OESC recommends that future containment
exercises are designed to fully test the decision-making necessary for
comprehensive source control, the interaction and leadership responsibilities of the
agencies and industries involved in source control efforts, and the identification and
deployment of critical technical experts. Reference material can be found in
Enclosure 4 of the transmittal letter. (Spill Containment)

The OESC recommends that BSEE support an industry/government/academic
workshop on the scientific, well-planning, and regulatory issues associated with
underground blowouts and seafloor broaches. Reference material can be found in
Enclosure 4 of the transmittal letter. (Spill Containment)

The DOI should establish an OESI, reporting to the Director of BSEE, through a
competitive request-for-proposal process that is repeated every several years. The
Institute would support BSEE’s missions regarding offshore safety and
environmental management through various means, which may include:

0 Research and development, including development and maintenance of a
technology research and development (R&D) roadmap and dissemination of
research results;

o Facilitating a new BAST process;
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47.

48.

49.

50.

51.

o Facilitating communication and collaboration among entities involved in offshore
safety and environmental management through workshops and other methods;
0 Other topics as may be identified in the future.

Reference material can be found in Enclosure 5 of the transmittal letter. (Ocean Energy
Safety Institute)

To ensure common standards for Arctic OCS exploration and production, the
OESC recommends that DOI develop Arctic-specific regulations and/or incorporate
standards for prevention, safety, containment and response preparedness in the
Arctic OCS.

Although some existing regulations and national Notices to Lessees are applicable and
sufficient for Arctic activities, BSEE regulations as written do not specifically address all
the Arctic operating conditions. In particular, to ensure full system readiness for Arctic
OCS exploration and production, BSEE/DOI (in coordination with other agencies, as
appropriate) should do the following as described in recommendations 48-51.:

Reference material can be found in Enclosure 6 of the transmittal letter. (Arctic)

Spill Prevention - adopt spill prevention standards specifically for the Arctic OCS.
These standards should apply to, for example, designs for wells, pipelines, rigs,
vessels, blowout preventers (BOPs) and other equipment suitable for Arctic OCS
conditions. Reference material can be found in Enclosure 6 of the transmittal letter.
(Arctic)

Safety Management - commission a study on the human factors associated with
working in the Arctic OCS to identify specific regulations needed to support
development of Arctic-specific work practices, technologies and operating
procedures. Reference material can be found in Enclosure 6 of the transmittal letter.
(Arctic)

Spill Containment - adopt spill containment standards specifically for the Arctic
OCS. These standards should include, for example, capping stacks, relief rigs, and
other containment equipment designed for Arctic OCS conditions and positioned
for prompt deployment. Reference material can be found in Enclosure 6 of the
transmittal letter. (Arctic)

Spill Response — review Oil Spill Response Plan (OSRP) regulations, associated
permitting regulations, and past approvals and revise regulations as appropriate to
respond effectively to spills in the U.S. Arctic OCS, including a worst-case
discharge.
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52.

53.

In particular, OSRP regulations and associated permitting regulations and approvals
should address at least the following elements:

o Seasonal drilling limitations that consider the timing and adequacy of oil spill
response operations, given available technologies and type of drilling operation.

o Prompt deployment of response equipment and adequately trained personnel.

O Ice capable equipment appropriate for expected conditions.

0 Adequate strategies and equipment to protect important ecological and
subsistence areas that could potentially be impacted by an off-shore oil spill.

Reference material can be found in Enclosure 6 of the transmittal letter. (Arctic)

BSEE in coordination with the USCG, Environmental Protection Agency (EPA),
and Pipeline and Hazardous Materials Safety Administration (PHMSA), should
review and assure the adequacy of Oil Spill Removal Organizations (OSROs) for the
Arctic OCS.

The USCG classifies OSROs to better validate capabilities and suitability of companies
providing response resources listed in industry response plans they regulate. BSEE
conducts similar inspections to ensure an OSRO's equipment and personnel meet industry
planning requirements as specified in OSRPs.

The USCG OSRO classification program is presently not climate specific. To help ensure
that equipment and personnel listed in OSRPs are sufficient for responding to spills in the
Arctic OCS, BSEE should collaborate closely with the USCG, EPA and PHMSA to share
information and establish common expectations, consistent requirements and coordinated
inspection regimes for OSRO equipment and personnel. Reference material can be found
in Enclosure 6 of the transmittal letter. (Arctic)

BSEE should evaluate the need for Arctic oil spill equipment deployment exercise(s)
prior to beginning drilling operations.

An OSRP must demonstrate that an operator can respond quickly and effectively
whenever oil is discharged from one of their facilities. This requires that the equipment
be in good condition and that crews have the skills necessary to operate this equipment
safely and to its maximum potential.

Existing regulations provide for exercises, training, and inspections to validate that spill
response equipment is being maintained and can be deployed quickly when called upon.

As the Arctic is a frontier area and response equipment listed in OSRPs may be largely
new or may not have been subject to inspection by BSEE, the OESC recommends that
BSEE evaluate the need to require deployment of categories of response equipment listed
in an OSRP that have not yet been successfully deployed, in advance of the initiation of
drilling operations where such equipment might be used. Reference material can be
found in Enclosure 6 of the transmittal letter. (Arctic)
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54.

55.

DOl should enhance its engagement with other agencies and stakeholders, including
the Alaska Regional Response Team (ARRT) and the North Slope Subarea Planning
Committee, in support of ongoing development of the North Slope Subarea
Contingency Plan (SCP). BSEE should continue to ensure that Arctic OSRPs are
consistent with the SCP.

Although OSRPs must be approved by BSEE’s Qil Spill Response Division, BSEE may
provide these plans for review by other federal agencies. In locations where the State of
Alaska has jurisdiction, it may conduct its own review.

For recent operations in the Beaufort and Chukchi Seas, a process was initiated to
provide for additional reviews of OSRPs by the USCG, EPA, NOAA and other federal
agencies with expertise in preparedness and oil spill response in the offshore
environment. This interagency review process should be continued.

The OESC supports recent BSEE actions to make redacted versions of approved Arctic
OSRPs freely available to the public. This will ensure public and stakeholder awareness
of the level of containment and response preparedness in the Arctic OCS and how
elements of the SCP are being implemented in Arctic OSRPs.

Reference material can be found in Enclosure 6 of the transmittal letter. (Arctic)

BSEE should formalize a process with a fixed timeline for interagency review of
Arctic OSRPs. Once an Arctic OSRP is approved, BSEE should make a version of
the plan publicly available, wherein proprietary or confidential information has
been removed.

Although OSRPs must be approved by BSEE’s Qil Spill Response Division, BSEE may
provide these plans for review by other federal agencies. In locations where the State of
Alaska has jurisdiction, it may conduct its own review.

For recent operations in the Beaufort and Chukchi Seas, a process was initiated to
provide for additional reviews of OSRPs by the USCG, EPA, NOAA and other federal
agencies with expertise in preparedness and oil spill response in the offshore
environment. This interagency review process should be continued.

The OESC supports recent BSEE actions to make redacted versions of approved Arctic
OSRPs freely available to the public. This will ensure public and stakeholder awareness
of the level of containment and response preparedness in the Arctic OCS and how
elements of the SCP are being implemented in Arctic OSRPs. Reference material can be
found in Enclosure 6 of the transmittal letter. (Arctic)
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56. If the charter of the OESC is renewed, then an Arctic subcommittee should be
continued to advise DOI on issues related to implementation of the Arctic OCS
recommendations presented in this document and to consider additional Arctic OCS
issues, as appropriate.

With Arctic OCS oil and gas development likely in the years to come, DOI/BSEE will
encounter new scientific, engineering and regulatory issues related to the Arctic’s
challenging operating environment.

One way for BSEE to obtain early and ongoing multi-stakeholder input would be through
continuation of Arctic Subcommittee of OESC.

The intent of this continued Subcommittee would be to address technical and regulatory
issues needed to improve safety in offshore and related operations and protect marine
ecosystems and nearby coastal areas. Reference material can be found in Enclosure 6 of
the transmittal letter. (Arctic)
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OCEAN ENERGY SAFETY ADVISORY COMMITTEE
Records and Website

The OESC official records are available on the BSEE website listed at this
address: http://www.bsee.gov/About-BSEE/Public-Engagement/OESC/Index/. The
website provides access to Federal Register meeting notices, meeting agendas, meeting
proceedings, meeting minutes, committee recommendations, and BSEE’s response to
committee recommendations. In addition to these documents, the charter and press
releases related to the Committee’s work are also available.
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Ocean Energy Safety Advisory Committee (OESC)
Historical Records

Federal Register Notice Establishing the Committee and First M eeting — Published
January 24, 2011

OESC Charter — Established/Filed (Effective) February 8, 2011
OESC Charter — Renewed/Filed (Effective) February 6, 2013

OESC Fact Sheet —2011

OESC Subcommittees

Oil Spill Containment Subcommittee

Oil Spill Prevention Subcommittee

Oil Spill Response Subcommittee

Safety Management Systems Subcommittee
Ocean Energy Safety Institute Subcommittee
Arctic Subcommittee

OESC Recommendations
e April 2012 OESC Recommendations to DOI/BSEE — May 17, 2012
e August 2012 OESC Recommendations to DOI/BSEE — October 15, 2012
e January 2013 OESC Recommendations to DOI/BSEE — January 25, 2013

DOI/BSEE Response to OESC Recommendations
e DOI/BSEE Response to May 2012 OESC Recommendations — August 10, 2012
e DOI/BSEE Response to August 2012 OESC Recommendations — January 4, 2013
e DOI/BSEE Response to January 2013 OESC Recommendations — August 14, 2013

All committee documents are available in the appendices of this report (see enclosed CD for
actual files).
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OESC Meeting: Washington, D.C. —April 18, 2011

Federal Register Notice of M eeting — Published April 01, 2011

OESC Meeting Minutes—Washington, D.C. (April 2011)

OESC Meeting Agenda

Members/Representatives in Attendance

Public and Press in Attendance

Remarks by Deputy Secretary David J. Hayes, Department of the Interior
Presentation by Dr. Cherry A. Murray, Commissioner, National Commission on the
BP Deepwater Horizon Oil Spill and Deepwater Drilling

Presentation by Dr. Donald C. Winter, Chair of the National Academy of
Engineering/National Research Council Committee Examining the Probable Causes of
the Deepwater Horizon Explosion

Presentation by Mr. Sean C. Grimsley, Deputy Chief Counsel to the National
Commission on the BP Deepwater Horizon Oil Spill and Deepwater Drilling
Remarks by Secretary Kenneth L. Salazar, Department of the Interior

Remarks by Mr. Michadl R. Bromwich, Director, Bureau of Ocean Energy
Management, Regulation and Enforcement

Presentation by Mr. James H. Dupree, BP Regional President, Gulf of Mexico
Presentation by Rear Admiral Roy A. Nash, Deputy Federal On-Scene Coordinator,
Deepwater Horizon Response for New Orleans, Louisiana

Presentation by Mr. Lars T. Herbst, Regional Director, Gulf of Mexico Region,
Bureau of Ocean Energy Management, Regulation and Enforcement

Public Comments by Michael Gravitz, Oceans Advocate, Environment America
Public Comments by James Pappas, Vice President, Ultra-Deepwater Program,
Research Partnership to Secure Energy for America

Public Comments by James Pappas, Vice President, Ultra-Deepwater Program,
Research Partnership to Secure Energy for America (Follow-up E-mail) — April 22, 2011

Additional Material Distributed at M eeting

Members’ Bios
Speakers’ Bios

Materials Received/Related to OESC Meeting

First OESC Meeting Preparatory Information — April 8, 2011
Tasking Memorandum from the Director to the OESC — April 16, 2011

Building a Master Oil Spill Prevention and Response Facility in St. Martinville, LA
Binder — April 18, 2011
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OESC Meeting: New Orleans, Louisiana—July 13-14, 2011

Federal Register Notice of M eeting — Published June 27, 2011

OESC Meeting Minutes: New Orleans, Louisiana (July 2011)

OESC Meeting Agenda

Members/Representatives in Attendance

Public and Press in Attendance

Remarksby Mr. Michadl R. Bromwich, Director, Bureau of Ocean Energy
Management, Regulation and Enforcement — July 13, 2011

Presentation by Mr. Martin W. Massey, Chief Executive Officer, Marine Well
Containment Company — July 13, 2011

Presentation by Mr. Hani Sadek, Director, DeepStar — July 13, 2011
Presentation by Mr. Bryan A. Domangue, Bureau of Ocean Energy Management,
Regulation and Enforcement — July 13, 2011

Report by Oil Spill Prevention Subcommittee— July 14, 2011

Report by Oil Spill Containment Subcommittee— July 14, 2011

Report by Oil Spill Response Subcommittee — July 14, 2011

Report by Safety Management Systems Subcommittee— July 14, 2011

Report by National Oceanic and Atmospheric and Oceanic Administration —
July 14, 2011

Report by Department of Energy — July 14, 2011

Report by U.S. Geological Survey — July 14, 2011

Report by U.S. Coast Guard — July 14, 2011

Report by Bureau of Ocean Energy Management, Regulation and Enfor cement —
July 14, 2011

Public Comment by Mr. Gabriel Scott, Public Citizen — July 14, 2011

Public Comment by Mr. Paul Sawyer, Director of Federal Programs, Louisiana
Department of Economic Development — July 14, 2011

Public Comment by Messiah Darryl Paul Ward, Public Citizen — July 14, 2011
Public Comment by Mr. Phil C. Nugent, Attorney at Law, Phil C. Nugent and
Associates — July 14, 2011

Public Comment by Matthew Welsh, Public Citizen — July 14, 2011

Additional Material Distributed at Meeting

Members’ Bios

Speakers’ Bios

DeepStar ™ 20 Years of Degpwater Innovation

Public Comment Card and Attachment Received by Phil C. Nugent, Attorney at
Law, Phil C. Nugent and Associates — July 14, 2011

Power Point Presentation Distributed by Phil Nugent during His Public Comments —
July 14, 2011

Written Comment Received from Darlene Eschete (E-mail) — July 13, 2011

OESC Questionsto Consider Document/Handout for Each Subcommittee — July 13,
2011
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e Spill Response Subcommittee Working Paper

Materials Received/Related to OESC Meeting
e Letter to Chairman Hunter and Notebook of Patents Received from Paul J.
Hubbél, Jr., Inventor
e Letter from Messiah Darryl Paul Ward — July 21, 2011
o Letter/Packagefrom SineRivali LLC
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OESC Meeting: Washington, D.C. — November 7-8, 2011

Federal Register Notice of Meeting — Published October 18, 2011

OESC Meeting Minutes: Washington, D.C. (November 2011)

OESC Meeting Agenda

Members/Representatives in Attendance

Public and Press in Attendance

Remarksby Mr. David J. Hayes, Deputy Secretary, Department of the Interior —
November 7, 2011

Presentation by Dr. Taduesz W. Patzek, University of Texas at Austin (OESC Member —
Academia) — November 7, 2011

Report by Oil Spill Prevention Subcommittee — November 7, 2011

Report by Oil Spill Containment Subcommittee — November 7, 2011

Report by Oil Spill Response Subcommittee — November 7, 2011

Report by Safety Management Systems Subcommittee — November 7, 2011
Presentation by Mr. Alan E. Spackman, Vice President, Offshore Technical and
Regulatory Affairs, International Association of Drilling Contractors — November 7, 2011
Summary of Vectorsfor Committee’'s Consider ation — November 8, 2011

Remarksby Mr. Kenneth L. Salazar, Secretary, Department of the Interior — November 8,
2011

Remarksby Mr. Michael R. Bromwich, Director, Bureau of Safety and Environmental
Enforcement — November &, 2011

Presentation by David O. 1zon, Petroleum Engineer, Operational Safety Branch, BSEE —
November 8§, 2011

Presentation by David N. Nedor ostek, National SEMS Coordinator, Operational Safety
Branch, BSEE — November 8, 2011

Presentation by Frank M. Chapman, President, Ashford Technical Services —

November 8, 2011

Presentation by Gene P. Cella, Corporate Health, Safety and Environmental Manager,
Stone Energy Corporation — November 8, 2011

Presentation by W.E. “ Skip” Koshak, U.S. Environmental and Regulatory Manager, Shell
Exploration and Production Company — November 8, 2011

Public Comment by lan S. Sutton, Petroleum Engineer, Process Risk Management, Amec
Paragon — November 8, 2011

Public Comment by Michael Craig, Independent Citizen — November 8, 2011
Presentation by Rick Graff, Senior Drilling Engineer Consultant, Chevron Gulf of Mexico
Deepwater Exploration — November 8, 2011

Additional Material Distributed at M eeting:

Members’ Bios

Speakers’ Bios

Federal Register Notice— Oil and Gas and Sulphur Operationsin the Outer Continental
Shelf—Revisionsto the Safety and Environmental M anagement Systems — Published
September 14, 2011
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NTL No. 2011 —NO9 National Notice to L essees and Operator s of Federal Oil, Gas, and
Sulphur Leases, Outer Continental Shelf — October 21, 2011

International Containment Summit April 2011 Washington, D.C. — Tom Hunter’s Notes
Letter from Gary Kenny Managing Principal — October 27, 2011

The Use of Safety Casesin Regulation by Professor Nancy L eveson, Aeronautics and
Astronautics/ Engineering Systems, Massachusetts Institute of Technology

Written Comment Received From Ted Tupper (E-mail) — October 31, 2011

Safety: Integrated Disaster Prevention For the Offshore Driller: Rapid Engaging
Blowout Emergency Capture and Control Apparatus— October 22, 2011

Materials Received/Related to OESC Meeting

Public Comment Email from Carlisle on Prevention Safety — November 4, 2011
Public Comment Email from Kevin Turpin — November 4, 2011

Public Comment Email from Myron Engell Jensen — November 4, 2011

Public Comment Email from Myron Sullivan — November 4, 2011

OESC Recommendation Vector Matrix — November 8, 2011
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OESC Meeting: Houston, Texas— April 26, 2012
Federal Register Notice of M eeting — Published 04/05/12

OESC Meeting Minutes: Houston, Texas (April 2012)

OESC Meeting Agenda

Members/Representatives in Attendance

Public and Press in Attendance

Remarksby Mr. James A. Watson, Director, Bureau of Safety and Environmental

Enforcement

Report by Oil Spill Prevention Subcommittee

e Interim Report of the Prevention Subcommittee to the Ocean Energy Safety
Advisory Committee

e Report by Oil Spill Containment Subcommittee

e Interim Report of the Containment Subcommittee to the Ocean Energy Safety
Advisory Committee

e Report by Oil Spill Response Subcommittee

e Interim Report of the Response Subcommitteeto the Ocean Energy Safety Advisory
Committee

e Draft Ocean Energy Safety Advisory Committee (OESC) Subcommittee
Recommendationsfor Oil Spill Risk Assessment, Preparedness and Responsein the
Arctic OCS

e Report by Safety Management Systems Subcommittee

e Ocean Energy Safety Advisory Committee Safety Management Subcommittee
Safety Culture Recommendation — April 10, 2012

e Ocean Energy Safety Advisory Committee Safety M anagement Subcommittee
Safety M anagement System Enhancement Recommendation — April 10, 2012

e Presentation on Proposed Ocean Energy I nstitute

e Ocean Energy Safety Advisory Committee Recommendations— Adopted April 26,
2012

e Public Comment by Steven Cutchen, Chemical Incident Investigator, U.S. Chemical
Safety and Hazard Investigation Board

e Public Comment by Donald W. Davis, Director Emeritus, Louisiana State University,
Sea Grant Program

e Public Comment by Robin Pitblado, SHE Risk Management Service Area Registered
Safety Professional, Governance & Global Development Division, Det Norske Veritas
(U.S.A) Inc.

Additional Material Distributed at Meeting
e Spill Containment Subcommittee Recommendation and Resource Presentation
e Ocean Energy Safety Institute Whitepaper

Materials Received/Related to OESC Meeting
e OESC Recommendationsto DOI/BSEE — May 17, 2012
e DOI/BSEE Responseto OESC Recommendations— August 10, 2012
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OESC Meeting: Anchorage, Alaska — August 29-30, 2012

Federal Register Notice of M eeting — Published 08/10/12

OESC Meeting Minutes: Anchorage, Alaska (August 2012)

OESC Meeting Agenda

Members/Representatives in Attendance

Public and Press in Attendance

Remarksby Mr. James A. Watson, Director, Bureau of Safety and Environmental
Enforcement — August 29, 2012

Remarks by Chairman Thomas O. Hunter, Ocean Energy Safety Advisory Committee
— August 29, 2012

Spill Prevention Subcommittee Report — August 29, 2012

Spill Prevention Subcommittee M emorandum to Chairman Hunter on Interim
Research and Development Recommendations with Proposed Draft Letter to Secretary
Salazar and Director Watson for Committee Consideration and Action

Spill Prevention Subcommittee' s Artic Recommendation — August 22, 2012

Spill Prevention Subcommittee Vector 1 Interim Recommendation

Spill Containment Subcommittee Report

Spill Containment Subcommittee’ s Artic Recommendation

Spill Containment Subcommittee Vector 1

Spill Containment Subcommittee Vector 1 Supplemental Infor mation

Spill Containment Subcommittee: Tri-Labs L essons L earned Report

Spill Response Subcommittee Report

Spill Response Subcommittee Draft Appendix 1: Vector 1: Facilitate Research and
Development of Oil Spill Response Technology

Spill Response Subcommittee Draft Appendix 2: Vector 2: Oil Spill Response
Planning, Preparedness, and Response in the Arctic OCS

Spill Response Subcommittee Draft Appendix 3: Vector 3: Interagency Coordination
on Oil Spill Response Issues

Spill Response Subcommittee Appendix 4 (Vector 3 Continued) Interagency
Coordination Matrix

Draft Report of the Spill Response Subcommitteeto the Ocean Energy Safety
Advisory Committee

Draft Response Subcommittee Comments on an Ocean Energy Safety | nstitute
Safety Management Systems Subcommittee Report

Safety Management Systems Subcommittee Vector 1

Safety Management Systems Subcommittee Vector 2

Safety M anagement Systems Subcommittee Stakeholder Recommendation
Safety M anagement Systems Subcommittee: Safety Culture Presentation

OESC Discussion on Proposed Ocean Energy I nstitute

Safety Culture

Public Comment by Chris Storhok, Community Economic Development Specialist,
Fairbanks North Star Borough — August 30, 2012
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Public Comment by Tom L okash, Parker Associates/Private Citizen — August 30, 2012
Public Comment by Delice Calcote, Alaska Inter Tribal Council (Read by Nikos
Pastos) — August 30, 2012

Public Comment by Carl Wassilie, Alaska Big Village Network — August 30, 2012

Public Comment by Thomas Tse Kwai Zung, Buckminster Fuller, Sadao, & Zung
Architects — August 30, 2012

Public Comment by Fran Ulmer, Arctic Research Council — August 30, 2012
Public Comment by Nikos Pastos, Private Citizen/Center for Water Advocacy —
August 30, 2012

Public Comment by John Chase, Northwest Arctic Borough — August 30, 2012
Public Comment by Rick Steiner, Oasis Earth — August 30, 2012

Public Comment by Earl Kingilie, Private Citizen/Native Village of Point Hope —
August 30, 2012

Public Comment by Peter Van Tuyn, Private Citizen — August 30, 2012

Public Comment by Doreen L ampe, Inupiat Community of the Arctic Slope —
August 30, 2012

Public Comment by Tina Robinson, Private Citizen — August 30, 2012

Public Comment by Betsey Beardsley, Alaska Wilderness L eague — August 30, 2012

Additional Material Distributed at M eeting

Written Request for Public Comment with Technology Abstract: ORCoD Oil Recovery
Containment Geodesic Dome (Email - Thomas T.K. Zung) — August 22, 2012

Written Public Comment on Advancement of Advisory Committee Activities and Mandate
by Tom Lokash, Private Citizen/Parker Associates

Release: Alaska Big Village Network: Alaska Tribal and Indigenous Groups Ban and
Oppose Use of Chemical Dispersants in Oil Spills — August 30, 2012

Materials Received/Related to OESC Meeting

OESC Expectations and Objectives for the August 29-30, 2012 OESC Meeting/End of
Current Charter’s Term

OESC Arctic Recommendations Voting

Resolution 11-28 from the Northwest Arctic Borough Presented to Committee for
Review and Consideration by John Chase — July 26, 2011

Public Comment Card from Royce O’Brien on Oil Spill Response Organizations —
August 30, 2012

Public Comment Card from Royce O’Brien on Enhance Safety Environmental
Management Systems — August 30, 2012

Public Comment Card from Royce O’Brien on Safety Culture — August 30, 2012
Letter from Rick Steiner, Oasis Earth, to Royal Dutch Shell PLC and Shell Alaska
Regarding Confirmation/Clarification of Issues Regarding Shell’s 2012 Arctic Ocean
Drilling Plans Off Alaska — May 15, 2012

OESC Recommendations to DOI/BSEE — October 15, 2012

DOI/BSEE Response to OESC Recommendations — January 4, 2013
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OESC Meeting: Washington, D.C. —January 9-10, 2013

Federal Register Notice of M eeting — Published December 12, 2012

OESC Meeting Minutes: Washington, D.C. (January 2013)

OESC Meeting Agenda

Members/Representatives in Attendance

Public and Press in Attendance

Remarks by Director James A. Watson, Bureau of Safety and Environmental
Enforcement — January 9, 2013

Remarks by Secretary Kenneth L. Salazar, Department of the Interior — January 9,
2013

Remarks by Chairman Thomas O. Hunter, Ocean Energy Safety Advisory Committee
— January 9, 2013

Spill Prevention Subcommittee Vector Recommendations for OESC Review

Vector 2: Recommendations on Development and Implementation of Data Analysis,
Alarm, and Automated Control Systems to Help Prevent Loss of Primary Well Control
Vector 3: Recommendations on Implementing a Process for Best Available and Safest
Technology

Containment Subcommittee: Review and Recommendations for OESC Review
Assessing and Mitigating Risks Posed by Underground Blowouts and Seafloor
Broaches Safety Management Systems (SM S) Subcommittee Report

Ocean Energy Safety Advisory Committee Safety M anagement Subcommittee:
Safety Management System Enhancement Recommendation (Vector #2)

Arctic Subcommittee: Recommendations for OESC Review

OESC Arctic Subcommittee Report Enclosure 6: Ocean Energy Safety Advisory
Committee: Recommendations on Oil Spill Prevention, Safety, Containment and
Response on the U.S. Arctic Outer Continental Shelf

Ocean Energy Safety Institute Recommendation Report

Ocean Energy Safety I nstitute Recommendation White Paper

Ocean Energy Safety I nstitute Recommendation

Remarks by Deputy Secretary David J. Hayes, Department of the Interior —
January 10, 2013

Public Comments by Elmer P. “Bud” Danenberger, Private Citizen — January 10,
2013

Public Comments by Kenneth E. Arnold, Private Citizen — January 10, 2013

Public Commentsby Ted D. Tupper, Private Citizen — January 10, 2013

Public Comments by Claire Price, The Sierra Club — January 10, 2013

Public Comments by David Aplin, World Wildlife Fund — January 10, 2013

Public Comments by Cindy Shogan, The Alaska Wilderness League — January 10,
2013

Public Comments by Ashley Gardena, The Center for Biological Diversity —
January 10, 2013

Public Comments by David L. Miller, American Petroleum Institute — January 10, 2013
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e Public Comments by Leah Scull, Oceana — January 10, 2013
e Public Comments by Kenneth E. Arnold, Private Citizen (2) — January 10, 2013

Additional Material Distributed at Meeting
e OESC Expectations and Objectives from January 9-10 2013 Meeting

Materials Received/Related to OESC Meeting
e OESC Recommendations to DOI/BSEE — January 25, 2013
e DOI/BSEE Response to OESC Recommendations — August 14, 2013
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0 Vector 3: Recommendations on Implementing a Process for Best
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Ocean Energy Safety Advisory Committee
Spill Prevention Subcommittee
Summary Report

As part of the Ocean Energy Safety Advisory Committee (OESC), the Prevention Subcommittee
(Subcommittee) identified three organizing vectors that framed spill prevention issues and could be
used to define areas for further study by the OESC, as well as research by industry and government.
While the mandate of the Subcommittee was broad, it was not to focus on every risk that exists
offshore. An important tenant of risk management is the mandate to prioritize actions which,
either separately or in combination, may have the greatest impact on increasing safety and spill
prevention. Therefore the three vectors for the Subcommittee were:

e Vector 1 - Recommendations to identify research for government, industry, and academia that
would bolster research and development for spill prevention

e Vector 2 - Recommendations on development and implementation of automated systems to
improve prevention of loss of primary well control including instrumentation systems

e Vector 3 - Recommendations on how regulations and enforcement systems can be used to
improve BSEE’s program in regards to spill prevention, including an assessment of effectiveness

These vectors were presented to the OESC at the November 2011 meeting, after which notional
priorities were given to the vectors based on the importance of the vector to the OESC’s work as well as
the perception of the ability of the Subcommittee to achieve progress on the vector in a reasonable time
frame. The vectors above were ranked by OESC priority.

The recommendations and actions for these three vectors as submitted to the OESC are listed below.

Vector 1 - Recommendations to identify research for government, industry, and academia that would
bolster research and development for spill prevention

1. DOI should recommend that DOE collaborate with private industry to develop improved early
kick detection systems which would increase the probability of responding to a well kick with
minimal volume influx.

2. BSEE should facilitate a joint industry project (JIP) to develop technologies to enable continuous
monitoring of well-bore integrity throughout the full depth extent of a well using real-time
telemetry of temperature, pressure, acoustic, and other signals.

3. DOI/BSEE should facilitate a JIP with industry participants and academia to develop enhanced
shearing technologies to completely cut drill pipe, tool joints, and casing strings, and to assure
that the blind shear rams installed in the blowout preventer (BOP) stack are capable of shearing
the pipe and/or sealing the wellbore under maximum anticipated pressures. The JIP should also
consider unconventional severance and/or shut-in technologies.

4. BSEE should initiate a discussion with BOP manufacturers, operators, and drilling contractors to
define the current state and future needs for technology in BOP instrumentation, monitoring,
and data recording. BSEE should facilitate a JIP to fill any identified gaps.



5. DOl should recommend that DOE sponsor research on the viability of acoustic activation of BOPs
and other submerged well-control equipment in the deepwater (DW) Gulf of Mexico
(GOM). Further, the research should include the feasibility and viability of integrating the use of
acoustics with independent/secondary BOP stacks (short stacks) similar to the capping
stack. This could serve as a totally redundant and robust backup/emergency BOP stack.

6. Work is being carried out through the API Standards process to standardize remotely operated
vehicles (ROV) connection ports for all subsea BOP stacks in the U.S. Outer Continental Shelf
(OCS) and develop ROV pump capabilities to achieve closing time and volume requirements for
all critical functions that meet or exceed current standards. BSEE should monitor these activities,
and incorporate these standards into regulations as appropriate.

Vector 2 - Recommendations on development and implementation of automated systems to improve
prevention of loss of primary well control including instrumentation systems

1. The OESC recommends that a BSEE-facilitated Joint Industry Project (JIP) be formed to address
the improvements needed in automated well safety systems. The JIP would:
= Establish the ultimate goal of automated well safety systems
= Establish a technology roadmap with a step-wise approach to the goal
= Determine the gaps between existing projects and the need for additional work
= Determine technology that should be adopted from other industries
= Recommend appropriate parties for newly identified projects
= Recommend an oversight and alignment mechanism to monitor and assure
progress

Participants in the JIP should include expertise from the following organizations:

=  Government agencies such as BSEE, U.S. Coast Guard (USCG), U.S. Geological
Survey (USGS), Department of Energy (DOE), and National Oceanic and
Atmospheric Administration (NOAA)

= |ndustry companies from operators, equipment manufacturers, service
companies and drilling contractors

= Academia

= National laboratories

Funding for the JIP would be derived from either Federal appropriations or revenue from
Federal royalties, rents, and bonuses on Federal offshore oil and gas leases issued under the
Outer Continental Shelf (OCS) Lands Act. In addition industry would provide “in-kind” and
monetary contributions.

Monitoring/oversight of the JIP could be performed by the Offshore Energy Safety Institute
(OESI) as recommended by the OESC.



Vector 3 - Recommendations on how regulations and enforcement systems can be used to improve
BSEE’s program in regards to spill prevention, including an assessment of effectiveness.

For this broad vector, the only area where a recommendation was developed involved Best Available
and Safest Technology (BAST) regulations. The following describes how BAST identification by BSEE
could be improved.

1. BSEE should establish a process for implementing the BAST provisions of the OCS Lands Act,
through a partnership with the proposed OESI. Specifically:

BSEE, with input from OESI, would identify and prioritize the technologies, equipment and/or
processes to consider based on OESI’s work to identify safety-critical technology and regulatory
gaps, and the results of investigations into offshore incidents.

For the chosen technologies, equipment and processes, industry standards organizations would
develop testing protocols for establishing performance levels, failure points, and reliability. The
criteria should be based on the operating environment in which the technology would be used.

OESI would facilitate forums that convene the relevant expertise to provide input to BSEE on
BAST-related topics, including the suitability of test protocols, establishing performance
standards based on test results, and analyses of the costs and benefits of applying relevant
standards across the OCS.

These forums would recur on a regular basis to support the goal of an evergreen process. These
forums could also be used to provide peer review to technology projects being carried out by
other entities (e.g., oil and gas companies; manufacturers; research consortia), by reviewing
testing and assurance data and advising on whether the technology is ready to be tested/used
on the OCS.

Based on input from OESI and the expert forums, BSEE would decide whether to accept the
testing protocols and evaluation criteria.

The critical technologies and equipment would be tested using BSEE-accepted protocols. Based
on these tests, analyses of economic feasibility and input from the expert forums, OESI would
recommend performance standards.

The OESI recommendations would also address, based on the economic feasibility analyses,
whether the standard would apply prospectively only or would also apply to existing facilities.

BSEE would then adopt performance standards for BAST based on its consideration of these
OESI recommendations. Operators would be required to meet BSEE-adopted performance
standards.

If an OESI is not established or charged with implementing the BAST process, BSEE should
develop other options for obtaining third party expertise to manage the BAST process.



BSEE should revise its regulations at 30 CFR 250.107(c).

The revision would remove the language stating that complying with BSEE regulations
constitutes compliance with the BAST requirement.

The revised regulation would specify that technologies and equipment that are evaluated
through the BAST process recommended above, as adopted or adapted by BSEE, would be
considered BAST.

BSEE should incorporate performance standards identified through this BAST process into its
regulations, as appropriate. Priority should be given to those items identified in the initial BAST
gap analysis that are not covered by regulation.

BSEE should maintain its existing regulations through which new technologies, processes and
equipment can be approved, including approval of alternate procedures and equipment (30 CFR
250.141); approval of departures from the regulations (30 CFR 250.142); and incorporation of
standards by reference (30 CFR 250.198).

BSEE maintains its authority to require or authorize best available and safest technologies,
equipment and/or processes through its existing rule-making process.
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Interim Report of the Prevention Subcommittee to the
Ocean Energy Safety Advisory Committee
26 April 2012

The Prevention Subcommittee (Subcommittee) had originally identified three organizing
vectors that framed prevention issues and could be used to define areas for further study by
the OESC, as well as research by industry and government. The three original vectors were:

e Recommendations to identify research for government, industry, and academia that
would bolster research and development for spill prevention

e Recommendations on development and implementation of automated systems to
improve prevention of loss of primary well control including instrumentation systems

e Recommendations to BSEE on how regulations and enforcement systems can be used to
improve BSEE’s program in regards to spill prevention: Include assessment of
effectiveness

These vectors were presented to the full Ocean Energy Safety Advisory Committee at the
November meeting, after which notional priorities were given to the vectors based on the
importance of the vector to the Committee’s work as well as the perception of the ability of the
Committee to achieve some progress on the vector in a reasonable time frame. The vectors
above are ranked by OESC priority.

The Subcommittee convened in January 2012 to reassess the proposed organizing vectors
based on feedback received from the November 2011 Ocean Energy Safety Advisory Committee
(Committee) meeting. The result of this work was a confirmation of the original vectors.

The Spill Prevention Subcommittee is reviewing work done by the JITF and the official post
Macondo incident reports and other investigative commissions following the
Macondo/Deepwater Horizon incident. While much has been done to discover, analyze,
identify and define root-cause(s), mitigate future oil spill occurrences, and plan for better
response, there are outstanding challenges.

In January of 2012, the subcommittee reviewed work done by Procedures & Equipment JIPT &
the Containment JIPT. That review session included reviewing a complex list of technology
research & development recommendations. The Subcommittee prioritized a list of potential
key technology focus areas. From that list, SPS identified three key technologies that are
currently both actionable now and would provide improved spill prevention response
capabilities in the short term. The research areas are: Standardized ROV-BOP Interface,
Acoustic Sensing, and Enhanced Shearing. SPS work remains to identify additional actionable
ideas for near term action and identify some actions for longer term consideration. The
subcommittee is continuing its work and has initiated a thorough review of recommendations
from the President’s Commission, the Chief Counsel’s Report, Chemical Safety Board’s report
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and the nine post Macondo official incident reports. SPS plans to address and act on the
preliminary recommendations and conclusions from these reports. The goal is that this effort
will outline recommendations for both research direction and regulation change. In addition,
the review will be looking to identify projects appropriate for the work of OESC.

The subcommittee recommended an analysis of the official post Macondo incident reports to determine
recommendations proposed by other organizations and actions taken to date on those
recommendations.

Upon review of the comprehensive set of post-Macondo incident reports, 309 recommendations were
identified including 241 occurrences of recommendations regarding regulation or best practices, 62
recommendations regarding R&D, and 6 recommendations regarding automation. To eliminate
redundancy among these subsets of recommendations, Areas of Interest covering R&D, Automation and
Regulation which capture all of the material aspects of the recommendations identified from the
incident reports.

The three vectors are discussed below. For each there is a summary of the issue, knowledge gaps and
proposed research, and proposed actions.

e Recommendations to identify research for government, industry, and
academia that would bolster research and development for spill
prevention

As the challenges grow increasingly more complex for ultra deepwater (UDW) drilling, Government,
Industry, and Academia should provide new technological solutions to address these complexities and
enhance spill prevention measures. These solutions can be either new tools or new operating models
that when properly implemented mitigate the risks of an oil spill incident.

The R&D areas for spill prevention are Well Management, Mobile Offshore Drilling Unit (MODU), and
Blowout Preventer (BOP). They are characterized in the following way:

e Well Management: Needs associated with improving well control, design, diagnostics,
cementing and other barriers to mitigate the risk of an oil spill

e MODU: Needs associated with operations on the surface including systems design, safety
alerts, and risk management to mitigate the risk of an oil spill

e BOP: Needs associated with the BOP including reliability, design, instrumentation and
backup systems to mitigate the risk of an oil spill

The research performed and the discussions by the subcommittee have identified areas of interest that
this subcommittee reviewed to determine the list of actions:

Well Management

e Need for R&D to develop better meter accuracy and better placement of flow meters for
kick detection.
e Need to research the effect of water depth on Kick Detection



e Need for improved instrumentation to diagnose status and integrity of the engineered well
system, including wellhead housing, casing, hanger seals and cement.

e Need to develop better barriers and ways to use them especially during kill weight removal

e Need to develop better materials such as insulated production tubing (Cement is being well
researched)

MODU

e Systems integration, safety culture, design options on MODUs that could protect MUX lines
during an explosion incident,

e Determining the need to require third party surveys of the drilling packages on OCS rigs

e Study of proper rig design to have highly reliable instrumentation, expert decision aids, and
safety systems under extreme operating conditions.

BOP

e Research the standardization of Remote Operating Vehicle (ROV) intervention panels, ROV
intervention capabilities, and maximum closing times when using an ROV.

e Research the effects of a flowing well on the ability to shear pipe

e Research on BOP design including improved pipe centering in the shear ram, stack
configurations to reduce elastic buckling, independent acoustically controlled systems, and
instrumentation for continuous and robust monitoring of BOP status and functionality.

The R&D areas recommended above are sufficiently complex such that each could comprise a separate
research program. Many R&D topics warrant a coordinated research effort between industry,
government and academia due to the complexity of the topic and the specialized capabilities that are
needed to conduct the R&D. BSEE should handle R&D that advances current state of the art while the
National Labs should focus on transformational areas of R&D (e.g. BSEE can advance the use of ROVs,
but the Labs should look at AUVs, which could replace ROVs altogether). BSEE should be included in the
National Lab R&D dialogue to formulate future regulatory requirements which will enforce the use of
transformative technologies and practices. The appropriate role of academic research institutions in
addressing these issues will be determined in consultation with university research groups and academic
funding agencies.

The following is a list of actions the Spill Prevention Subcommittee recommends and will further
investigate for the final report:

Well Management

e The Navy may have subsea control systems that could advance offshore drilling safety
e The USGS may leverage expertise in characterizing OCS geology for UDW drilling
e The Subcommittee may need to pursue research covering the following unmet needs:

- Meter accuracy required for reliable kick detection (sensors, acceptable
performance metrics, numbers and placement)



- Non-cement barriers (materials, mechanisms, numbers, and placement)

- Instrumentation to monitor pressure (and perhaps temperature) between the
various casing strings landed and sealed in the wellhead housing.

- Techniques for monitoring cement integrity behind casing, especially in proximity to
the reservoir, perhaps using fiber optic temperature, pressure or acoustic sensors.

MODU (There are current RPSEA programs that may be modified to address some of the following
unmet needs):

e Researching design options to protect control lines (MUX) to the subsurface equipment
e Research more highly reliable instrumentation including decision aids and safety systems
e General MODU safety and systems integration

BOP

e Research ROV standardization for intervention panels and other general ROV capability

e Develop a satisfactory emergency disconnect system with automated components

e Follow up on recommendation from the JITF to have LANL look into advancing acoustic
control systems for subsurface equipment due to LANL’s unique expertise

e Develop instrumentation to provide continuous data on ram position, status of mechanical
components like locks and elastomeric sealing elements, and hydraulic control system
pressures and volumes pumped (including by ROV’s). Ideally, data should be stored in a
“black-box” attached to the BOP and available for download when rig is not on location.

(Need SPS consensus and list of actions to be taken with recommendations for the OESAC)

e Recommendations on development and implementation of automated
systems to improve prevention of loss of primary well control including
instrumentation systems

As the challenges of drilling continue to grow in complexity the employment of automated safety
systems and decision aids will empower rig operators to perform their work in ways that enhance spill
risk mitigation.

The research performed and the discussions by the subcommittee have identified areas of interest that
this subcommittee should take action on:

Well Management

e Need to develop and apply instrumentation and expert decision aids including
automation to provide timely warning of loss of well control to drillers on the rig and
operators onshore.



BOP

e Three step Emergency Disconnect System to shear, seal, and separate autonomously if
warnings are not heeded by drillers in a timely manner.

e Automated instrumentation for expert decision aids to provide a timely warning of a
loss of well control event.

e Three step Emergency Disconnect System to shear, seal, and separate autonomously if
warnings are not heeded by drillers in a timely manner.

(Need SPS consensus and list of actions to be taken with recommendations for the OESAC)

e Recommendations to BSEE on how regulations and enforcement systems
can be used to improve BSEE’s program in regards to spill prevention:
Include assessment of effectiveness

While Industry has significant incentives to prevent oil spill incidents, proper regulation and
enforcement can further enhance Industry’s ability to manage this risk. For example, there is a clear call
for greater transparency of rig operations concerning information on near misses and other incidents.
The general belief is that better sharing of information will develop a better knowledge base and
promote safer UDW drilling practices.

There remains ambiguity on where regulation is necessary and how BSEE and Industry should best
collaborate to identify proper scope and effectiveness of regulation and enforcement.

Better sharing of near miss information will develop a better knowledge base and promote safer UDW
drilling practices. This database is supported by BSEE and the IADC. However, IADC stated that lack of
progress against making information on incidents more available is a major obstacle to offshore safety
improvement. There is also a fear that in expanding the scope of reporting incidents and near misses,
companies will face fines and penalties. The question ahead for this subcommittee to discuss is who
should own the database and how should it be used to enhance safety?

There is a lot of discussion about the extent to which Industry can be asked to self-regulate. Examples
such as an INPO model have been recommended. If there is going to be a self-regulating entity, who
would take on this responsibility? Can the Center for Offshore Safety be a logical entity?

Spill Prevention Subcommittee’s list of references for Spill Prevention Recommendations:

National Commission on the BP Deepwater Horizon Oil Spill and Offshore Drilling, 1/11/2011

http://www.oilspillcommission.gov/final-report

National Commission on the BP Deepwater Horizon Qil Spill and Offshore Drilling, Chief Counsel’s Report
2/17/2011

http://www.boemre.gov/pdfs/maps/dwhfinal.pdf



http://www.oilspillcommission.gov/final-report
http://www.boemre.gov/pdfs/maps/dwhfinal.pdf

Report Regarding the Cause of the April 20, 2010 Macondo Well Blowout / (BOEMRE/ Coast Guard Joint
Investigation Team), 9/14/2011

http://www.boemre.gov/pdfs/maps/dwhfinal.pdf

National Academy of Engineering and National Research Council of the National Academies Interim
Report on Causes of the Deepwater Horizon Oil Rig Blowout and ways to prevent such events,
11/16/2010

http://www.nationalacademies.org/includes/DH Interim Report final.pdf

Department of Interior, Increased Safety Measures for energy Development on the Outer Continental
Shelf, 5/27/2012

http://www.doi.gov/deepwaterhorizon/loader.cfm?csModule=security/getfile&PagelD=33598

BP, Deepwater Horizon Accident Investigation Report, 9/8/2010

http://www.bp.com/liveassets/bp internet/globalbp/globalbp uk english/incident response/STAGING
/local assets/downloads pdfs/Deepwater Horizon Accident Investigation Report.pdf

Transocean Investigation Report, June 2011

http://www.deepwater.com/fw/main/Public-Report-1076.html

Det Norske Veritas, Forensic Examination of Deepwater Horizon Blowout Preventer, 3/20/2010

http://www.uscg.mil/hq/cg5/cg545/dw/exhib/DNV%20BOP%20report%20-
%20V01%202%20%282%29.pdf



http://www.boemre.gov/pdfs/maps/dwhfinal.pdf
http://www.nationalacademies.org/includes/DH_Interim_Report_final.pdf
http://www.doi.gov/deepwaterhorizon/loader.cfm?csModule=security/getfile&PageID=33598
http://www.bp.com/liveassets/bp_internet/globalbp/globalbp_uk_english/incident_response/STAGING/local_assets/downloads_pdfs/Deepwater_Horizon_Accident_Investigation_Report.pdf
http://www.bp.com/liveassets/bp_internet/globalbp/globalbp_uk_english/incident_response/STAGING/local_assets/downloads_pdfs/Deepwater_Horizon_Accident_Investigation_Report.pdf
http://www.deepwater.com/fw/main/Public-Report-1076.html
http://www.uscg.mil/hq/cg5/cg545/dw/exhib/DNV%20BOP%20report%20-%20Vol%202%20(2).pdf
http://www.uscg.mil/hq/cg5/cg545/dw/exhib/DNV%20BOP%20report%20-%20Vol%202%20(2).pdf

20 August 2012

MEMORANDUM
TO: THOMAS HUNTER

CHAIRMAN

OCEAN ENERGY SAFETY COMMITTEE (OESC)
FROM: SPILL PREVENTION SUBCOMMITTEE (SPS)
SUBJECT: Interim R&D recommendations from the SPS

The SPS is presenting the attached set of recommended interim findings and
recommendations to the OESC for consideration and deliberation. The SPC
recommends that these findings and recommendations, if accepted by the OESC, be
submitted by the OESC to Secretary Salazar and Director Watson.

Attached Please find:

e A proposed letter from the OESC to Secretary Salazar and Director Watson,
summarizing the spill prevention R&D findings and recommendations of the
OESC.

e Draft Spill prevention subcommittee report of findings and recommendations,
providing greater detail and support. This is a draft of the R&D vector chapter of
the report which the SPS will present to the OESC in December.

During the OESC meeting in Anchorage on 29-30 August 2012 the SPS will lead a
discussion on this topic in which the OESC will be invited to deliberate the findings and
recommendations and vote on their adoption.

Attachments:

Draft letter from OESC to Secretary Salazar and Director Watson on spill prevention R&D
findings and recommendations.

Draft Spill Prevention Subcommittee Report of Findings and Recommendations






To: Hon Ken Salazar
Secretary of the Interior

James Watson
Director, Bureau of Safety and Environmental Enforcement
Department of the Interior

From: Ocean Energy Safety Advisory Committee (OESC)

Subject: Spill Prevention Research and Development (R&D) Recommendations for DOI
consideration and action

Date: August 30, 2012

Background:
The prudent, safe development of our Nation’s offshore oil and gas resources will continue to

be a key element in promoting economic development and energy security. Preventing
catastrophic accidents offshore is the most important factor in maximizing the value of this
resource. This will require a coordinated, cooperative partnership between government,
industry, and academia.

Offshore exploration and production is a technology-driven enterprise that is dependent upon
high quality information and data. Technical advances are allowing producers to find and
develop oil and natural gas in increasingly challenging environments. Regulators need to ensure
that research is conducted to appropriately identify and quantify the risks of these increasingly
sophisticated operations, as well as develop new technical solutions to mitigate those risks. A
successful approach will build on the core competencies of the Federal agencies and leverage
the technical capabilities of the private sector.

The private sector has responded to the Macondo accident in many ways - creating joint
industry task forces to address technical issues identified in the various Macondo
investigations, committing capital and expertise to spill containment organizations like the Helix
Well Containment Group and the Marine Well Containment Company, and establishing the
Center for Offshore Safety, an industry sponsored organization focused initially on offshore
deepwater safety. While still in its early stages, the Center will serve the U.S. offshore oil and
gas industry by ensuring continuous improvements in safe and environmentally responsible
offshore drilling, completions, and operations through leadership, communication, teamwork,
utilization of disciplined management systems, and independent third-party auditing and
certification.

There has also been a shift in R&D topics within Federal agencies, with recent activities focusing
on assessing and reducing the risks and potential safety and environmental impacts of
exploration and production operations. The Department of the Interior (DOI) has appropriated
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funding for applied research related to operational safety and pollution prevention. The
Department of Energy (DOE) has refocused its offshore R&D program towards greater emphasis
on safety and environmental sustainability.

Findings:

As deepwater® drilling challenges grow increasingly complex, government, industry, and
academia must provide new technological solutions to address these complexities and enhance
spill prevention measures. These solutions can be either new tools or new operating
models/concepts that, when properly implemented, mitigate the risks of a significant oil spill
incident. Also important are technological challenges associated with shallow-water offshore
drilling and production in environmentally sensitive frontier areas, such as the Arctic.?

The OESC rank-ordered the technology needed to prevent spills. The Committee reviewed the
numerous reports that were completed in the wake of the Macondo accident.®> The Committee
also reviewed the results and conclusions of a risk analysis project commissioned by the DOE
and conducted by the Los Alamos National Laboratory, and reviewed recommendations from
the Secretary of Energy’s Ultra-Deepwater Advisory Committee related to the DOE’s ultra-
deepwater research program.

The Committee concluded that the following six research areas are of the highest priority for
achieving the goals of preventing oil spills in deepwater, listed in priority order (highest to
lowest). Further details can be found in the draft Vector 1 Chapter of the Spill Prevention
Subcommittee Report of Findings and Recommendations, which is included as an addendum to
this memorandum.

1. Early kick detection: Improved Instrumentation for Early Kick Detection to increase the
probability of responding to a well kick with minimal volume influx. The earlier the kick is
detected, the more options are available for addressing the problem before it becomes an
emergency situation. Along with improvements to surface kick detection and smart alarm
systems, further use of look-ahead seismic profiling to update pore pressure models and
real-time downhole kick indicator data such as pressure at the bit, hydrocarbon inflow
detection, and dynamic fluid densities enabled by high-rate transmission technologies will
significantly improve the industry’s ability to detect and rapidly respond to well kicks. In
addition, there are existing technologies like managed pressure drilling (MPD) that can help
minimize the size of any influx. There is room to improve upon MPD equipment design to
make it more applicable to floating drilling operations.

2. Wellbore Monitoring: Continuous monitoring of wellbore integrity to avoid hydrocarbon
releases during normal operations, and, especially, during upset conditions when, for

! Defined as drilling in water depths of 1,000 feet or greater

% Arctic operations are complicated by harsh environmental challenges, to include seasonal ice flows, severe
temperatures and remote locations.

* The Subcommittee reviewed the National Oil Spill Commission Report to the President, the National Oil Spill
Commission Chief Council Report, the coast Guard Response Report and National Preparedness Report, the API
Joint Industry Task Force report, the BOEMRE/Coast Guard Joint Investigation, the National Academy of Engineers
report, and the DNV report on the blowout preventer
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example, the blowout preventer is activated. Wellbore system integrity requires that there
is no flow from the seafloor mechanical system, such as the BOP stack, wellhead housing,
casing hangers or seals and lock-downs; between nested casing strings or directly through
casing into surrounding formations; or along the cement sheath. The most critical data in
assessing wellbore integrity are the pressures between the various casing strings landed and
sealed in the wellhead housing, although distributed temperature, pressure and acoustic
sensing (e.g., using fiber optic arrays) is also important.

3. Shearing: Enhanced shearing capacity and nonconventional shearing to assure that the
blind shear rams installed in the blowout preventer stack are capable of shearing the drill
pipe under any pipe loading condition and at maximum anticipated pressures and sealing
the wellbore. Also needed are secondary severance technologies such as lasers or explosive
systems, which can cut the drill pipe and in some cases seal the borehole in case the BOP
fails.

4. Blowout Preventer (BOP) Monitoring: Real-time BOP monitoring to make informed
decisions about maintenance or mitigation strategies during routine (non-emergency)
operations; regarding secondary interventions during upset or emergency conditions; and
decisions regarding spill response and containment strategies. This monitoring system
would include information about whether or not the BOP has sealed against flow, position
of the various rams, and rate of flow through the BOP in the event of a blowout. This
information should be available whether or not the rig is still connected to the well.

5. Acoustic Activation: Development of acoustic sources/sensors and actuators to remotely
activate the BOP and other submerged well-control equipment during emergency situations
when the rig is disconnected from the well or other modes of activation have failed.

6. BOP/ROV interface: Development of standards for BOP/Remotely Operated Vehicle (ROV)
interfaces and increased pump capabilities in order to provide an alternate method for BOP
activation should a blowout occur and the BOP fail to close and contain it. This alternative
depends upon a standard interface between the BOP and ROV for all equipment being used
in the U.S. Outer Continental Shelf (OCS).

Recommendations:

The OESC has identified a number of steps that should be taken to address the gaps revealed in
the findings, above. Some of these actions can be addressed directly by DOI by instructing the
Bureau of Safety and Environmental Enforcement (BSEE) to act. Others will require DOI to
collaborate with other Federal agencies, industry participants, or other entities:

1. DOE should collaborate with private industry to develop an improved early kick detection
system which would increase the probability of responding to a well kick with minimal
volume influx.

As a first step, the National Energy Technology Laboratory should provide DOI with an
update on current and future technology development plans for real-time kick detection
and pore-pressure prediction using improved sensors in concert with high-rate data
transmission equipment. This review should provide a detailed gap assessment, as well as
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recommendations on how best to accelerate technology development underway in private
industry to overcome these gaps. The OESC then recommends combining the development
of an improved kick detection sensor system and a smart alarm system in a joint industry
technology development project utilizing appropriate expertise from the National
Laboratories, which would fast-track the effort by bringing in additional technical
resources and integrating results from test programs on multiple rigs with different
equipment trials. Joint public and private funding 